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«#at, «*iwKit&*u«rE*-f-vrtaKt^-r«* 
-vwasic*^** «<^a:*EtttjE-r * c t ft»«t 10 
[m*4t2] wB»«*«*fTO***rta«s«-rfli 

<D*-f *BSE«SBB. 

[Bl**3] WB««*BI*«B***l*a*jWJrM 
j^±«<bLfci:*lcmE5r-i , ^rtaJt*^«#*iS« 

[IS** 4] WE^-f-VffiREEttftBEBlWiKDWM* 
ffl*«B-r**Rt. mPMB«BI=fc«i:#f=litt 20 

t t *-r ^ c t * t r £is#Ji 1 r =E«o * ■< 
[#B<DBfflftKW] 

[0001] 

[«wa>ar *afs»»] wma***** 

EJtSSSBKflSy* »=B»-l*3WtO*-f-VrtaK* 

*a lt* -f -vs^e ft «s-r « * >r *ffiftE«t£»« 

[0002] 30 
[ft3fe<Dftffi] $^*0>fflftEt*^*©l**3JMRtG> 
IBlzl*-£<DlIfl«j&<fc& c ± **J^ LtSKi*?a)fa 
<D***ffi*EftitJ6-r*»B<0--ot Lt, fl!*.!** 

^«(cE«**tTl^**P<. #ttlcttlt^*tfc«ttiSJS 

* >r -va>tffes**a«-r * - ti-*y*-f -vsE&Eft 

y»6*LTl^4. 40 
[0 0 0 3] *^4*«f -VffiftlE«fi36«l-<fetttf. ffl 
«JE-b >+!-<D$n^^^ESiai^Sft«-tilwlgIti) d t ft 

[0 0 0 4] 

»i4^-r -v(Dasi-*orsEftL. -teiw^^-vtDas 



# *a*" / * o -c * >f tf fe^sa ft a 
»-r*c tic* y * -vffl»iEftjt£t"S±a©»*tt 

Etftot t * -f -V<Z>a*l-«fe o raiSttJR^JEft LT 
J^fciSft**). c*L*y***©ffl*E*B5M"*BfB 

fft (saassf) *a©*-f-vfflftE««*«(-* 
[0005] *fc±aa>BBHft»5H"f^<* ^-f-voa 
(c«fcyjt^**vfe*-f -vfflKEft^Kaicat-^#*iiE-r 

i^fc*B#BBi«jftfTT*»*** n*a^#*i=«t^ 
a ^imicxi^B icmm^MJ: y ttr^ff-r £*s^cd 
$a<. *<oBflw<rt*ati*** 
s>y. *©fctf>nfltaic*^<*-<-vffi*E©ti3E«ccfe 

#ftl*o 

[0006] *&Wit. ««aKirK^S**ia>*-f^ 
SfiEft«S^4*a«i^*nfc^*<7)^-f-V^^IE}i 

*S«icKit4±iSa)Sn#iH»-«^"cft**Lfc*a)-e 
fey. **w<D±KftBBi*. -visas *swjl* 

tic*y, ^-r-vcDa^fcsi^-r^^-v^EftjESiic 
ttS-T4c:t-efc4c 

[0 0 0 7] 

[BBftBSW *fctf><D*S] ±&<&$0£±^ftSB 
I*. *BBl3**ttf. MftBiaflML B*«tl=*MS 

* ^ffl*ffi**«-r t ft^-r a * -f 
■vffi*a«t3esi«i=»t^-c. *ft< tt,-o<7>**i^» 
it&*i*-<-vrtasE*«aj-r«a«ttaj#st. wie^ 

ItlcKft & 4x«rEaKttU¥Alc * y *B * *ifc* -f 

wa****fl»sa«"*"*»«*»±* mmzwtttb 
*u»b* <^waKft^-r«^ftaffr4gfi*Rt ft 

*U WEitS^RttlBrE^-f-VrtaflEC-K^S^-f^ 
££EfttSIE-f * C fc fttt* t* a* -<-vsmE}tss 

[0008] ±E»*ai©«ai-**ttf, «a*ai- 
* y miias i^s^ * m^o) ^ >r -v^^iie $ *t . 
aflE«m*Ri-«fc y &&tixtz$ << -vrtajt ft^-r«-* 
^a«*««fey»«*«^a«**t. n**«i=*y* 

[0 0 0 9] *tc*«W(C«fetttf. ±aSCD^^ftB^ft 

ae^RiiWE^ ^rtasft^-f «#ft£»WK&« 
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[0010] tmm2<ommi~&tu£. a«*«i**-r 

[0011] &tz*&mz&titf. ±&<D±&umm$: 
5amwi=s«-r'<<. ±ieis#jsi (omm^nx. we 
am^KifWE* ■< vpv&mtfm £*u±Kit ufc t # 
r= we* -r -vrt « *f £ >M«f * «t ? «ua $ ft 

[0 0 12] W*^3fl)«fiElcJ:Htf, $-f-VM;SS*< 10 

<oniiiw**<-#-«ct3Wr»=«:*. 

[0 0 13] Er=*»W::**itf. ±&©±SfcRH£ 
$h£VHz&tftt'<<. ±EJt*aia>«Mtl=KT. WE 

t , *«|fttt!inttttl=fc« t #lcliWE* -r vwajsiz 

(R*«40)i«) . 20 

[0014] -«=, ^-c-vwasKffi^attmtta)* 

-C -;u<D 'j AWIzKlf WMaMlft WKttWftQfl 

BE©* 3EK J: U » -3 T * -f *£*&£©££«£ *<JHbf 
[0 0 1 5] fl|#Sl4©ltWl::J::h.lf, * -VrtSW© so 

«tBWj6<3iJ8©*<f *©»£<*= y iM< &&m&o«m 

HSl-lf* -f -VrtajglcS-^ < * -f -VfflREEWWiEtfWjt 
£;h.-£©T. *^«fflfif:U£-3<*-f A»ffi*EE©»jE 
ICJ: y W*SftE©££IME*t«]9TSfc$:h.« C k 
sW«BII=WJt*;|l*. 
[O O 1 6] 

mmuk¥iRa>w*LiWM **e©-o©#£l 
i^Bgaiicfcftif. jbE»*ai©«wi=»t*r. *<f-v 

*«atf«8«*«^m»*«wr*wi4:. Stticsit 40 

(WfcLlMMtl) , 
[0 0 17] *SS0!©W©— 3©»*L^W«l=«k*i 
If. ±E»*LI.MB«1©««l=«lvc. Wgli/ty? 

y-efc-s«k5««s*is (»*l^88«2) . 

[0 0 18] *#BW©i6©-r3©»*Ll*l8»(c«fc;h. 
If. -tE»*LlMB«l©1t«l=Wlvc. mi»©:fcfrtt 



[0 0 1 9] ##£IS<»tero-o<B»£L^Ht$K«fc;h. 

is. ±E»*ai<Diwi:»i»T. auwiuktfsii* 

[0 0 2 0] *3§ffl©te©-o©#$ LIMBIC J:;h. 
I*. ±E»*LlM»*l©«lrt(=aHvc. MWIKOW 

¥S-S73 1 $ js-r s c t (=«fc y is«^a$S)f^ * * a 

[002 1] *£W©W©-o©»g-l,lMB«il=«fcih. 
IS. ±E#*LlMMt6©*Wl::»lvc, *J»^8:l*Bf 

(tiFWLlMMe) . 

[0 0 2 2] ##&IB©te©-0©#$Ll%8g*&lZj:*l 
I*. ±E»*Ll*ffi«5©«Wl::Wlvc. *Jffll¥SI±* 

■vi»ia**ai**» t «w-r * -<ti- 

<t y * -r •vrta«wai*«atfa«*«*tt#*-tt* * 

5«fi£*tLS (»*LL*ffi»7) . 
[0 0 2 3] #S§B£©te©-^©»£L^8gt§l::J:;h. 
If. ±E»*tt^«7<D«fitl=tSLN-C. MflWWttW 

y jfeff «»(=wfi -r * i: mis j= y * -r j rwas«m^ia 
xtfai«*«-^«A « c & 1=* y $-f+rtas 

[0 0 2 4] **W©W©— 3©B*Ll^ffiflll=«fe*t 

if. ±E»*wi©«ai=»i*r. *3e*«i*n-a*^ 

if-/ <3MI= * y Sti© ^ -T -^SUESMtSf -5 «fc 5 «t 
«**t* (»^LLNfi|fl|9) . 
[0 0 2 5] *»M09tt©— 30ff*L^B»l:J:*i 
If. ±E»*«i©«Wlz»^r. tt^SI*FFT7J 

(»*LL^ffi«1 O) . 

[0 0 2 6] *«5W«)fl6©— 3©»*Lt^J8»l=J:iK 
If. ±EiS*«4<D«)Slci$^-C. ^-f-VS«E<7)*SiE 

$^it-rs#ai*«isro*]i6gaj&B#j: y#]«i$S78*jS** 

-r*«t?fllfiE**x-5 (»*LUB8«1 1) . 
[O O 2 7] 

[*^<DHSfi©»98] mTlc^ftroia$#fiSLo-p, * 

Lt^^S6}B9IICOL^Ti^a]l=lftBJ-r^ 0 
[0 0 2 8] Hi l±^IEB^|r<l:§mtSO^'r-V^flBE}i 

E-tr>+H. il'C>73X^^^. *f«2Hl«Bat//<'y J ry 

*<iait€)*i.fc«teefeS«i=*rKMH, ®3&n-o> 
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[0029] m ic^ti-ci^&K. £Htrlti ofu 

afflltl OFR, £fftlfc1 ORL. ^&**1 ORRlZli^tl^ 
*t»J£-r**ttO)*-f-VrtafiTsi ( i =fl. fr. rl. 
rr) SttWTSSSHzVlM 2FU 1 2FR. 1 2RU 1 
2RR<t. *b*X-f ^1 4FL. 1 4FR. 1 4RL. 1 4 

mt. mm&m&mi gfu 1 sfr, 1 6RU 1 6RR 

WMtLXCD/^v'r 1 ) 1 8FU 1 8FR. 1 8 RL N 1 
8RR£5b<i£l*£;h/Cl*&o ffi&aS-teVIK S'fcJiX-f 

[0 0 3 0] S^XY'Vf 1 4FL 1 4FR. 1 4RU 
1 4MU**ih,eh,fitMI1 OFU fiflMil OFR. £ttlt 

-fe>+M 2FU 1 2FR. 1 2RL. 1 2RR|Ccfc y ttffi £*l 
FU 1 4FR. 1 4RU 1 4RR<fc y 

*M»S«I*«1 6FU 1 6FR. 1 6RU 1 6RR^A*£ 

[003 1] H3lc^P^^»Bt L"C3FS*fCL^*» 20 
<. tiiMSSl 6l**MMIM 6A£SHISM 6B 
iSfU ©1WSP1 6 A(i^CD?m< H4|C^*^tc-7 

p-^^-hic^o-cs^Mic/^^^u i s cfcyafiffls 
£i±x$-f ■vrtiB*Tsi*^-r«#**«ai«'*-*. m 

jg-trV-9-1 2li*i::***rt»flETsiS«as-r*. 

[0032] IS 1 iC^SftTl^&JD < s *&200)£ffll 
«|1 OFU «Mt1 OFRs £&»fc1 ORU ORR 

icaftjtLfcffita^i*. ^*L-m«n8a«sii2 2Fu 2 30 

2FR. 2 2RU 2 2RR*<i£lt btlTl^&o S-fctfggflS 
■tt**l**LJ»*-r**«Bl»*«1 6FU 1 6FR. 1 

6rl. 1 6RRo>ai«sis<fcy«i»ai«*4x^^-<A'rtas 

[0 0 3 3] OFU ^M«I1 OFR. £SUt 1 0 

ru £&«m 0RRic»ifr-5tt«ic(44rtta)»(iaKv 

wi (i =fl. fr. rU rr) £*&dJf >^2 
6FU 2 6FR. 2 6RU 2 6RRrf>t|glt £>:h,T l>£ 0 ^tt 
*flE-fe V+rCicfc y * *ifc*te&J£ Vwi£ t, 

*jmigS2 4^A^$tL^> 0 40 
[0034] #m&m.24\ts ^aO$a<IH5lC^3?tL 

ffliEL. #tt(D***ffiftBEPoi£**ffi£tt«U * 

s ^fM»*t-5§-£ -5 ^ t ic<t y *«<z>mmK*«£ 
is-r*. *fc«i»si«2 4i**-r-\'rts«A<ttaj**i* 
fctf«icRAMictt«**ifc*-r-vi*is«Tsi*a«r-r 



[0 0 3 5] HMSI8116FL, 1 6FRs 1 6RU 
1 6IK&tfftM91ttt1l2 2FU 2 2FR, 2 2RU 2 2 

*«3iica«L»*Byff»a)«i*©t©'eft-3Tck 

l>c CfcMKtlitl 6©«WP»1 6A&t/#]fflg 

S2 4i*«7Lii**«iaj--^ h (cpu) t. u — K 
t^U^t'J (ROM) s^icr/^^^r^^^tt 
tc^^AT^-feX^'J (RAM) Adj^J/K — h 

IMzJgg! $ *xfc v □ =i > t° a.— * T* fc o r £ t> 0 
[0 0 3 6] ^f"S4lC^^tlfr^P— TA'— h£#BS 

LSIfT^n^o ^^^^^FliiS/^^X^^^I 4^ 

>ttfflicfc4A^3&M3H-r*to>-efcy. 1 liS'D^x 

[0 0 3 7] ^-fTsT-V? 1 0(CS$LX-CI*. V^VFtf 

liX^r^^2 0^3tt;o *"rv?2. oi^L>rii. ig'O 
^jx-f ^^ 1 4 36^>ttl8lcfc*^5^a)4ajgij % gp*»?: 

h^nfrS^^r^^l OO^itto 

[0 0 3 8] * 7^:74 oizj^i>rii, ^>r^o*^> 

hfST^To «E<D5ER) -f^^>h**l, X^-^ 
^5 0^Clf$t^rl*. ^^^CT)*^^ hfilT^S^HlTc 

[0039] 7.Tvzfe o\zm^xit % ^-<-VP*3aJgT 
si<DR^^<fr^tt. 0lzS$l>TI4. Wis] 

^^tt^^-r^l^aJtTsfi ( i =fU fr. rl. rr) 
t ^SBt^a^iifc ^ -Vrta* Tsii: ©«»©I6»<1 
A<£2MtATsio (jE0>3e») lU±-efc*35^53b^(D«»J 
*<ff3h>tt. §SWI*<tT^tlfct#lCttX^^^1 o^ 

^y. n%nm<'i : Tt>*itzt£\ziz*Tvzri 1 o-it 

[0040] X^^^8 0lCj^l>Tl4. Xf7^20t 

Kt^T^^^F^OlCiJ-tr^ hitlfcft^f f?1 2 0 
^ii^. WseMMA^ff^tifcttlcttXx^^i ooic 

Kt^tMt^i 2«fcy*-f-\»rtfflSTsiO)H^a^ 

[004 1] 1 0 ICKL^T id:. SlfSffl 1 6 B 

-ss^*<w^^tt^> c t ic j: y ^ -<*rta£Tsi£^-r 




ztmz* *-r^rtaatcD«riaaflniTsfi ^hk* 

dSH^TI*. ^-T^(7)*^> hffiTtfOICJ-te-/ h£ 
[0042] 2felcEl5lZ^SHfc^P-^^-h^#R8 

Bfzl*ji*aF;h/Cl*&l*-f ^— v > a y^oBJjjfclc 
[0 0 4 3] $fxf«v^2 1 oicjn^TI** «MSJt 10 

ic»t^ri*na*^if-/«**i=j:y»*i«atvwii=» 

"3**110)* -f-VfflftBEPoi ( i =fl, fr, rl. rr) 

a»cj:ya**tL«. 

[0 0 4 4] Xt-V?2 3 0IZj$l>TI±. »«f-*1*a& 

t si* 2 2fz«fey««s*tfcA^ 

^2 4 O^^L^r^^-\'rt;SJgTsilcS^^Sl6^C7F$ 
n/=y^7lc»(St"*V-v^air5*«jE««KaiA<a 20 
»**t*fcitlc % K»iE«»A^RAMIztt*A*tiH8r* 

[0045] x«r^^2 5 ofcjn^Ti*. *aa$4'-\' 

SKE*<TBa>a 1 lcttor*tjE«»Kailz-C*|jE**t 
*CtlCj:y % «jE«a>*-f-VfflftPi ( i =fl. fr, 
rL rr) #aWS*l*. 
[»1 ] Pi =Kai ■ Poi 

[00 46] Xf'^2 6 OCllHvCf*. W^fflSUE 
Pi 3b<S*fltPc (IE<D5£») *at»*4Ax5^0>flgd so 

cnfc«ky*i«a)»a^»L*-r^fflftffi36<»*tfft* 

[O0 4 7] ^< Lrc<Z)Slffi^fi8fcj:4xl^ Xf!l? 

2 2orz»i%rna*^if-/waicj:y*i»aavwi 
**&<d * >r v^^m p oi*«ai= j: y * 40 

*a«TsiS*-r«#3&<aa»«a«2 2ic*ya«s 

S*Ue*r**U X-xv^2 5 0lC»l\T4(ia)*-r-Vffi 
ftffi(DlfSttPoiA<ft2lCC£oT«jE**L*a)-e. * -f 
^rtaSlc*rJ<«IE^fTt)*i3S:i^a^Ictt;LT**|a) 

^-<-vfflftEE*jEarcjtgr*ct36<-e*, steam* 

0^^'V^flPilZOt>TX^^^ , 2 6 O&tf 2 7 OIC 

«fcy»*«3e*<fT*3*tsa>-c. nzM-f-f—'tttizj: 
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[0 0 4 8] »(CH^CDStJfi»ffi|Cj:*ltf % Tc B#K*< 

«a>mBa^a>aaa)ift«taA«aMiaATsio 

J*L±0> A: ^iCliX^ 7^7 0 lcm*T ft SAM 

aa«a)Mitsa<"r4 3t<j:< % s-r-^rtaftostfls 
ica crawic* >r *ffi*EEa>a5eapoi*MiEr « z 

[0 0 4 9] *fcC<D»»»aiCj:titf. fi-tftdaK-k 

>im 2 3&«it&tt. #a»icaus*Lfc*-i'^rta« 

m*t£-^<»mfa\z<Dfr&m±^vtfmtz>ti* tote 

tfm?ti«*«i::itL-c* «^tffiB#HfcMy^-* 
<7>m*ft*>< b a ic<is l &«tt«o> ***< b aictta-r « 

[0 0 5 0] *fcca>SgJfi^ffl^J:tLtf % ^fy?4 

o. so. 8 orc»i^r«*tfi»Bfl!)«ia?Tc b*ms 

lcait>*^-f 1 4 3&<*>«ffllcft4AN5A>(D*iJgiK 
^1 0 Olcfel>T^^^W;SSTsiCD^^iX^A<fr^ 

1 6BM*;fyi 8j:yaA^aad4x. ^-f-vws 
[o o 5 1 ] «6-DrJwa35<ff±«fflizfc*»*^»*ft*< 

j£fT#Sg ic fe 5 3^5 ^ left t> r ft ic * -f V A * ^-T 

a*©aaa«3^ff*3*t*«aa>a*izitLr, **r* 
ffiftsasttarc^^aAaaaft^aicaML. c*i 
ic«fe y aa**/*?? y ^fc^a^ictssBiwicM y * -f 

[oo 5 2] SS(cc<7)SISfi^8Br=cfctili, Xf*;?io 
*flSiJA<ff*Dtifct *ICI4^t-^^2 oic»L^ra'C>* 

ftanafitfrtrtifc £ ^ici**^ ^ z?3 o rcinvc^ 

tc Km^aaLfeaa-eva^ffjtL^ xt^so 
\zm\x^mm%Mftt>ti& zt^&v*^ 
a^a&^&tf aaaa^ir^tttt <&ott, *«i*<a 

ffSSBB-TSt, XT-y>f2 0lc»L>-c»36*iJ9J*<fr*) 
*t4. StotXf 7^1 0-3 0*<*ff **t*l>»*lc 

j±lt. ^-f-vrtaaa)H^.a^&tfa«j3i«a)MfiA< 

[0 0 5 3] m7\**§£BM\zJ:Z>mffi<D*'< -VffiftlEit 
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7 icsh^t. a i ic^s?ttfcffl»ic*fjs-rsffl»i^iiBi 

[0 0 5 4] C(D*lfi»«lZ»l\ri*. «Jt»Kfi2 4lZ 
l**»g«SB2 2FL. 2 2FR. 2 2RU 2 2RR£y$ 

^•vw^jgTsi^^-rs^A^^n. *ttaj£-tz>-9- 

2 6FU 2 6FR. 2 6RU 2 6RR«fc y Vwi£** 
-/^ (BKSW) 3 0«fcyis^u— ^v>^-r^iF*< 
[0 0 5 5] H8tt*-<D*lft»ailc»rt**-f-Va2* 10 

[0 0 5 6] CCDUffi^SlC^LNTIi. Xf^220 
CD^IC||fT*tL^X-7 L ^^2 2 2ICj|$^-C. «^tf#(i 

a)*lt58KVwilz»c5&*av^3H|[**i*fc*«c. V 
avjb<a*ffiVo (3EO)3e») Ja±rfc5fr5frO>ttSI 
jWffctU : §^J»J)b<fT^fc < t#ICliX^^^2 3 0 
^at*K ^S«»J*<ff^*t/ci:^l^iX7 L ^^2 2 4^ 20 

at?. 

[0 0 5 7] X«T*V^2 2 4|C»l^TI*. ^U— 
t?. Xf^2 2 efCftlvcl** ^U— *9>:7*-f * 

>«B cfc y * ? ® icsj y afe o fc» a * y * « 

<D»Mtf»a Lfc^53&^(D W9I*<fTto*i. »S «9l*<fT 
t3*Lfct#«cl*X J r^^2 3 0^a^ 55eW9l#frfr 
*lfcfc#l=l*XT-^2 2 8lC»^T*liEff»Kai3&«1 so 
Ic-fev h£*lfc&X7??2 5 O^itfro 

[0058] Lxza>mmmm\z^*i[t s m-can 

tiiEA<ff^*t*c:t*l»JhL. y*«<DM»B# 

-So 

[0 0 5 9] »lCia*a)*16^«ll=c*:*Ll*. XtVJz 

2 6ic^i>r^u— *^>^-r ^^*^>«fcy*^ic 

« y fc8#«S«fc y Bf StDRM A<«a Lfc A^5^a>W 
^^2 2 8A<S6fT$*l*flO-e. *«35<«|«I*(D»*lza) 
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[0 0 6 0] 2 6(D«9Hz»(t-&BrfiO)l* 

Mtt-36<Dtt-efc-DTt,«fci^ Htti=*a*<*<*«li 
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(54) TIRE AIR PRESSURE ESTIMATING DEVICE FOR VEHICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To accurately estimate tire air pressure 
regardless of the temperature of a tire by correcting the estimate of tire air 
pressure on the basis of tire internal temperature. 
SOLUTION: This device estimates tire air pressure of each wheel by a 
disturbance observer system on the basis of wheel speed detected by a 
wheel speed sensor 26. A temperature sensor 12 for detecting tire internal 
temperature, a centrifugal switch 14 responding to wheel rotation, a radio 
transmitter 16 with a control part 16A and a transmit part 16B, and a battery 
18 are provided at a wheel 10. A radio receiver 22 and a control device 24 
are provided at a vehicle body 20. In case of the centrifugal switch 14 being 
put in an 'ON' state and a vehicle being in a traveling state, the control part 
16A periodically radio-transmit signals indicating tire internal temperature. 
The control device 24 corrects the estimate value of tire air pressure with a 
correction factor Kai based on the tire internal temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the tire-pressure presumption equipment which has a detection means and a presumed means to presume the 
tire pressure of a wheel based on whenever [ wheel speed ], whenever [ wheel speed / which was prepared corresponding to 
each ring ] A temperature detection means for it to be prepared in at least one wheel, and to detect the temperature in a 
tire, A transmitting means to transmit the signal which shows the temperature in a tire which was prepared in said wheel and 
detected by said temperature detection means, It is tire-pressure presumption equipment which has a receiving means to 
receive the signal which is formed in a car body and shows the temperature in said tire, and is characterized by said 
presumed means amending a tire pressure based on the temperature in said tire. 

[Claim 2] Said transmitting means is tire-pressure presumption equipment according to claim 1 characterized by transmitting 
periodically the signal which shows the temperature in said tire. 

[Claim 3] Said transmitting means is tire-pressure presumption equipment according to claim 1 characterized by transmitting 
the signal which shows the temperature in said tire when the temperature in said tire changes more than the specified 
quantity. 

[Claim 4] Said tire-pressure presumption equipment is tire-pressure presumption equipment according to claim 1 
characterized by having a means to detect the braking condition of a vehicle, and a means to forbid the amendment of a tire 
pressure based on the temperature in said tire when a vehicle is in a braking condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tire-pressure presumption equipment of a vehicle, and relates to the 
tire-pressure presumption equipment which presumes a tire pressure in consideration of the temperature in a tire of a wheel 
in a detail further. 
[0002] 

[Description of the Prior Art] As one of the equipment which presumes the tire pressure of vehicles, such as an automobile, 
using fixed relation between the pneumatic pressure of a tire and the spring constant of a tire being For example, as 
indicated by JP.7-89304.A concerning one application of an applicant for this patent The tire-pressure presumption 
equipment constituted so that a tire pressure might be presumed is conventionally known by a detection means' detecting 
whenever [ wheel speed ] whenever [ wheeJ speed / which was prepared in each ring ], calculating the disturbance of each 
ring by the disturbance observer based on whenever [ wheel speed ], and calculating the spring constant of a tire based on 
disturbance. 

[0003] According to this tire-pressure presumption equipment, without forming the pneumatic pressure detection means like 
a pneumatic sensor in each ring, in order to control a slip of a wheel etc., the tire pressure of all wheels can be presumed 
whenever [ wheel speed / which is prepared corresponding to each ring ], using a detection means effectively. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional tire-pressure presumption equipment like **** 
which presumes a tire pressure by calculating the spring constant of a tire by the disturbance observer based on whenever 
[ wheel speed ], since the spring constant of a tire changes with the temperature of a tire, and the spring constant of a tire 
falls so that the temperature of a tire is generally high, even if it is the same tire pressure, there is a problem that a 
presumed result will change with the temperature of a tire. This problem asks for the resonance frequency of the vertical 
direction of a tire, or a cross direction based on the oscillating component of a wheel speed signal, and exists also in the so- 
called tire-pressure presumption equipment of the FFT (frequency analysis) method which presumes the pneumatic pressure 
of a tire from this. 

[0005] Moreover, it assumes that the temperature of a tire is equal to outside air temperature, and it is [ that an above- 
mentioned problem should be solved ] possible to amend the tire pressure presumed by a disturbance observer and FFT 
based on outside air temperature. However, depending on amendment of the tire pressure based on [ the temperature of a 
tire is as large as outside air temperature like / when a vehicle comes out from a car barn on the day when the case where 
the vehicle currently parked and stopped by the shade, for example runs a sunny place and outside air temperature are very 
low, or a very high day and it runs /, and it may be different, therefore ] outside air temperature, a tire pressure cannot be 
presumed not necessarily correctly. 

[0006] This invention is made in view of the problem like **** in the conventional tire-pressure presumption equipment 
constituted so that the tire pressure of each ring might be presumed based on whenever [ wheel speed ], and the main 
technical problems of this invention are presuming a tire pressure correctly irrespective of the temperature of a tire by 
detecting the temperature in a tire and amending the estimate of a tire pressure based on the temperature in a tire. 
[0007] 

[Means for Solving the Problem] According to this invention, the main technical problems like **** whenever [ wheel speed / 
which was prepared corresponding to the configuration, i.e., each ring, of claim 1 ] A detection means, A temperature 
detection means for it to be prepared in at least one wheel, and to detect the temperature in a tire in the tire-pressure 
presumption equipment which has a presumed means to presume the tire pressure of a wheel based on whenever [ wheel 
speed ], A transmitting means to transmit the signal which shows the temperature in a tire which was prepared in said wheel 
and detected by said temperature detection means, It has a receiving means to receive the signal which is formed in a car 
body and shows the temperature in said tire, and said presumed means is attained by the tire-pressure presumption 
equipment characterized by amending a tire pressure based on the temperature in said tire. 

[0008] Since according to the configuration of above-mentioned claim 1 the tire pressure of a wheel is presumed based on 
whenever [ wheel speed ] by the presumed means, the signal which shows the temperature in a tire detected by the 
temperature detection means communicates from a transmitting means to a receiving means and the estimate of a tire 
pressure is amended by the presumed means based on the temperature in a tire, a tire pressure is correctly presumed 
irrespective of the temperature of a tire. 

[0009] Moreover, according to this invention, that main above-mentioned technical problems should be attained effectively, in 
the configuration of above-mentioned claim 1, said transmitting means is constituted so that the signal which shows the 
temperature in said tire may be transmitted periodically (configuration of claim 2). 

[0010] According to the configuration of claim 2, since a transmitting means transmits periodically the signal which shows the 
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temperature in a tire, the power consumption by the transmitting means is reduced as compared with the case where the 
signal with which a transmitting means shows the temperature in a tire is always transmitted. 

[001 1] Moreover, according to this invention, that main above-mentioned technical problems should be attained effectively, in 
the configuration of above-mentioned claim 1, when the temperature in said tire changes more than the specified quantity, 
said transmitting means is constituted so that the signal which shows the temperature in said tire may be transmitted 
(configuration of claim 3). 

[0012] Since according to the configuration of claim 3 the signal which shows the temperature in a tire is transmitted when 
the temperature in a tire changes more than the specified quantity, it becomes possible to amend the estimate of a tire 
pressure exactly according to change of the temperature in a tire, and to lengthen spacing of fixed transmission of a signal 
moreover. 

[0013] Furthermore, according to this invention, that main above-mentioned technical problems should be attained 
effectively, in the configuration of above-mentioned claim 1, said tire-pressure presumption equipment is constituted so that 
it may have a means to detect the braking condition of a vehicle, and a means to forbid the amendment of a tire pressure 
based on the temperature in said tire when a vehicle is in a braking condition (configuration of claim 4). 
[0014] Generally, the temperature detection means in a tire is formed in the rim section of the wheel of a wheel, and the 
temperature in a tire near the rim section also rises locally with the frictional heat accompanying actuation of the damping 
device of a wheel at the time of braking of a vehicle. Therefore, since the temperature detection means in a tire detects this 
temperature that rose locally as temperature in a tire, it may become higher than the temperature of a tire with the actual 
detection value of the temperature in a tire, and the presumed precision of a tire pressure may get worse on the contrary by 
amendment of a tire pressure based on the temperature in a tire. 

[0015] Since the amendment of a tire pressure based on the temperature in a tire is forbidden at the time of braking of the 
vehicle with which the detection value of the temperature in a tire becomes higher than the temperature of an actual tire 
according to the configuration of claim 4. it is prevented certainly that the presumed precision of a tire pressure gets worse 
on the contrary by amendment of a tire pressure based on the temperature in a tire. 
[0016] 

[The desirable mode of a technical-problem solution means] According to one desirable mode of this invention, in the 
configuration of above-mentioned claim 1, tire-pressure presumption equipment is constituted so that it may have the power 
source which is further prepared in a wheel and supplies power to the temperature detection means in a tire, and a 
transmitting means, a means for it to be prepared in a wheel and to detect the run state of a vehicle, and the control means 
which operates a transmitting means based on the run state of a vehicle (desirable mode 1). 

[0017] other one desirable voice of this invention — if it depends like — the above — in the configuration of the desirable 
mode 1, a power source is constituted so that it may be a dc-battery (desirable mode 2). 

[0018] other one desirable voice of this invention — if it depends like — the above — in the configuration of the desirable 
mode 1, a means to detect the run state of a vehicle is constituted so that it may be the centrifugal switch which answers 
the centrifugal force beyond the predetermined value generated by rotation of a wheel, and is closed (desirable mode 3). 
[0019] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1, a 
transmitting means and a receiving means are constituted, respectively so that it may be the transmitting means and 
receiving means of a wireless type (desirable mode 4). 

[0020] other one desirable voice of this invention — if it depends like — the above — in the configuration of the desirable 
mode 1, when a vehicle is in a run state, a control means is constituted by supplying power to a transmitting means from a 
power source for every predetermined time amount so that a transmitting means may be operated (desirable mode 5). 
[0021] other one desirable voice of this invention — if it depends like — the above — in the configuration of the desirable 
mode 5, when a vehicle shifts to a run state from a non-run state irrespective of whether predetermined time amount 
passed, a control means is constituted by supplying power to a transmitting means from a power source so that a 
transmitting means may be operated (desirable mode 6). 

[0022] other one desirable voice of this invention — if it depends like — the above — in the configuration of the desirable 
mode 5, when a vehicle is in a run state, a control means is constituted by supplying power to the temperature detection 
means in a tire, and a transmitting means from a power source for every predetermined time amount so that the temperature 
detection means in a tire and a transmitting means may be operated (desirable mode 7). 

[0023] other one desirable voice of this invention — if it depends like — the above — in the configuration of the desirable 
mode 7, when a vehicle shifts to a run state from a non-run state irrespective of whether predetermined time amount 
passed, a control means is constituted by supplying power to the temperature detection means in a tire, and a transmitting 
means from a power source so that the temperature detection means in a tire and a transmitting means may be operated 
(desirable mode 8). 

[0024] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1, a presumed 
means is constituted so that the tire pressure of a wheel may be presumed with a disturbance observer method (desirable 
mode 9). 

[0025] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1, a presumed 
means is constituted so that the tire pressure of a wheel may be presumed with an FFT method (desirable mode 10). 
[0026] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 4, a means to 
forbid amendment of a tire pressure is constituted so that amendment of a tire pressure may be forbidden, until 
predetermined time amount passes from a braking termination point in time from the time of braking initiation of a vehicle 
(desirable mode 11). 
[0027] 

[Embodiment of the Invention] This invention is explained to a detail about a desirable operation gestalt, referring to drawing 
of attachment in the following. 
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[0028] The outline block diagram showing the first operation gestalt of the tire-pressure presumption equipment of the 
vehicle according [ drawing 1 ] to this invention, the explanatory view in which drawing 2 shows the wheel in which the 
pneumatic sensor, the centrifugal switch, the wireless sending set. and the dc-battery were formed in the gross, and drawing 
3 are the block diagrams showing the first operation gestalt in the gross. 

[0029] As shown in drawing 1 Forward left ring 10floor line, forward right ring 10FR, left rear ring 10RL, Temperature sensor 
12floor line which detects the temperature Tsi (i=fl, fr f rl, rr) in a tire of the wheel which corresponds to right rear ring 10RR, 
respectively, 12FR, 12RU and 12RR, Centrifugal switch 14floor line, 14FR, 14RL, 14RR, wireless sending set 16floor line, 
16FR, 16RL and 16RR, and dc-battery 18floor line as a power source, 18FR, 18RL and 18RR are prepared. The **** 
temperature sensor, the centrifugal switch, the wireless sending set, and the dc-battery may be held in one-housing. 
[0030] Centrifugal switch 14floor line, 14FR, 14RL, and 14RR are closed, respectively, when the centrifugal force generated 
by rotation of forward left ring 10floor line, forward right ring 10FR, left rear ring 10RL, and right rear ring 10RR is beyond a 
predetermined value, and they output an ON signal. The ON signal from the signal which shows the temperature Tsi in a tire 
detected by temperature sensor 12floor line, 12FR, 12RL, and 12RR and centrifugal switch 14floor line, 14FR, 14RL, and 
14RR is inputted into wireless sending set 16floor line, 16FR, 16RL, and 16RR, respectively. 

[0031] Each wireless sending set 16 has control-section 16A and transmitting section 16B, and carries out wireless 
transmission of the signal which power is supplied to transmitting section 16B from a dc-battery 18, and transmitting section 
16B is operated by this, and shows the temperature Tsi in a tire periodically according to the flow chart with which control- 
section 16A was shown in drawing 4 like the after-mentioned as shown in drawing 3 as a block diagram. In addition, power is 
always supplied to a temperature sensor 12, and, as for a temperature sensor 12, this always detects the temperature Tsi in 
a tire. 

[0032] Wireless receiving set 22floor line, 22FR, 22RL, and 22RR are prepared in the location close to forward left ring 
10floor line of a car body 20, forward right ring 10FR, left rear ring 10RL, and right rear ring 10RR, respectively as shown in 
drawing 1 . From the transmitting section of corresponding wireless sending set 16floor line, 16FR, 16RL, and 16RR, each 
wireless receiving set receives the signal which shows the temperature Tsi in a tire by which wireless transmission is carried 
out respectively, and outputs it to a control unit 24. 

[0033] Sensor 26fioor line, 26FR, 26RL, and 26RR are prepared in the location corresponding to forward left ring 10floor line, 
forward right ring 10FR, left rear ring 10RL, and right rear ring 10RR whenever [ wheel speed / which detects Vwi (i=fl, fr, rl 
rr) whenever / wheel speed / of each ring ]. The signal which shows Vwi whenever [ wheel speed / which was detected by 
the sensor whenever / wheel speed ] is also inputted into a control unit 24. 

[0034] A control device 24 amends a tire pressure Poi based on the temperature Tsi in a tire, and when a tire pressure Psi is 
under a reference value about the tire pressure Poi of each ring as compared with a reference value, it emits an alarm to the 
crew of a vehicle by outputting a control signal to an alarm 28, while it calculates the tire pressure Poi of each ring based on 
Vwi according to the flow chart shown in drawing 5 like the after-mentioned whenever [ wheel speed ] with a disturbance 
observer method. Moreover, a control unit 24 updates the temperature Tsi in a tire stored in RAM every, whenever the 
temperature in a tire is detected. 

[0035] In addition, wireless sending set 16floor line, 16FR, 16RL, 16RR and wireless receiving set 22floor line, 22FR, 22RL, 
and 22RR may be the things of the configuration of arbitration, as long as it can communicate at a wireless ceremony, 
without requiring wiring between each wheel and a car body 20, for example, they may be electric-wave type, acoustic wave 
type, and beam-ofHight-type equipment. Moreover, control-section 16A of each wireless sending set 16 and a control unit 
24 may have for example, a central-process unit (CPU), a read-only memory (ROM), the random access memory (RAM) 
backed up with the power source, and input/output port equipment and may be the microcomputer to which these were 
mutually connected by the common bus of bidirection. 

[0036] Next with reference to the flow chart shown in drawing 4 , reading and the transmission-control routine of the 
temperature in a tire are explained. In addition, this routine is repeatedly performed for every predetermined time amount. 
Moreover, it is shown about whether Flag F has a centrifugal switch 14 in an ON state that 1 has a centrifugal switch 14 in 
an ON state. 

[0037] First, when distinction of whether Flag F is 1 is performed in step 10 and affirmation distinction is performed, it 
progresses to step 40, and when negative distinction is performed, it progresses to step 20. In step 20, when distinction of 
whether a centrifugal switch 14 is in an ON state, i.e., distinction of whether a vehicle is in a run state, is performed and 
negative distinction is performed, it progresses to the back step 100 at which Flag F was set to step 10 by 1 in step 30 when 
return and affirmation distinction were performed. 

[0038] step 40 — setting — counted value T of a timer — To — an increment (forward constant) is carried out — having — 
step 50 — setting — counted value T of a timer — a reference value Tc — when distinction of whether to be above 
(forward constant) is performed and affirmation distinction is performed, it progresses to step 80, and when negative 
distinction is performed, it progresses to step 60. 

[0039] In step 60, reading of the temperature Tsi in a tire is performed and it sets to step 70. The absolute value of the 
deflection of the temperature Tsfi in a tire (i=fl, fr, rl, rr) transmitted last time and the temperature Tsi in a tire read this time 
is reference-value deltaTsio. Distinction of whether to be above (forward constant) is performed. When negative distinction is 
performed and return and affirmation distinction are performed to step 10, it progresses to step 110. 
[0040] In step 80, when distinction of whether a centrifugal switch 14 is in an ON state like step 20 is performed and 
negative distinction is performed, it progresses to the back step 120 at which Flag F was reset by 0 in step 90, and when 
affirmation distinction is performed, in step 100, reading of the temperature Tsi in a tire is performed from a temperature 
sensor 12. 

[0041] While wireless transmission is carried out towards the wireless receiving set 22 with which the signal which shows the 
temperature Tsi in a tire by supplying power to transmitting section 16B in step 1 10 corresponds, it is the last transmitting 
value Tsfi of the temperature in a tire. It is updated by the temperature Tsi in a tire read this time, and in step 120, counted 
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value T of a timer is reset by 0 and returns to step 10 after an appropriate time. 

So42] I N.* wTth reference to the flow ohart shown in drawing 5 . presumption of the tire pressure ,n the first operation 
gestalt amendment, and a judgment routine are explained. In addition, closing of the ignition swrtch wh.ch ,s not shown ,n 
drawing begins, and this routine is repeatedly performed for every predetermined time amount nrf> „ lire 
[SS In s?ep 210. reading of the signal which shows Vwi whenever [ wheel speed ] ,s performed first, and the tire pressure 
PoVSfl fr rl rr) of each ring calculates by presumption based on Vwi in step 220 whenever [ wheel speed ] w,th a 

W^^SS^* step 230, the signal which shows the temperature Tsi in a tire was received by the wireless 
ec^ing Ve! 22 is performed. When negative distinction is performed, it progresses to step 250. and when affirmation 
Snotion ts performed, while a correction factor Kai calculates based on the map corresponding to the grap h shown m 
d awing e based on the temperature Tsi in a tire in step 240. this correction factor is stored ,n RAM and updated. In addition. 
for examp le an experiment target may be asked for the graph of the correction factor Ka, shown .n drawing 6 
[So45]Tn step 250 the tire air Pi (i=fl. fr. rl. rr) after amendment calculates by amending the t.re pressure of each r.ng with a 

£^*£%tiSMt 1:™^ and is a tire pressure Pi. Reference-value Pc When distinction of whether 
2 be the following forward constant) is performed, negative distinction is performed and return and affirmation distinction 
are performerto step 210. the control signal which operates an alarm 28 in step 270 is outputted and thereby, the alarm of 
Z puSrt that a tire pressure is unusual is emitted to the crew of a vehicle. In addition, step 230 thru/or 270 are 
performed about all wheels in order of for example, a forward left ring, a forward right ring, a left rear r.ng, and a right rear 

(■00471 According to this operation gestalt. in step 220. the tire pressure Poi of each ring calculates [ in this way ] by 
Presumption tseo on Vwi wheneve'r [ wheel speed ] with a disturbance observer method^ Whenever the signal wh.ch shows 
the deletion value Tsi of the temperature in a tire in steps 230 and 240 is received by the wireless receiving set 22. .t .s 
base o ^the temperature in a tire every, and it is a correction factor Ka. It is calculated and updated. Since the estimate Po, 
of the ?ire pressure of each ring is amended according to several 2 in step 250 Since the tire pressure of each ring can be 
correctly presumed as compared with the case where amendment based on the temperature ,n a t.re ,s not performed and an 
abnTmdiJy judging is performed by steps 260 and 270 about the tire air Pi after amendment As compared w.th the case 
where an abnormity judging is performed, an abnormality judging can be correctly performed about the tire pressure Po, 
nrPQumed bv the disturbance observer method. . 
K TAccording to the operation gestalt of especially illustration, it is Tc. Even if time amount does not pass but negative 
^^^form^ in step 50 The temperature Tsi in a tire is read in step 60. and the absolute value ^of deflection w.th a 
value" reference-value deltaTsio last time [ the ]. When it is above, affirmation distinction ,s performed in step 70_ 
AccordinTtc Change of the temperature in a tire, the estimate Poi of a tire pressure can be amended certainly, without 
maWng hfgn the frequency of wireless transmission of a signal which shows the temperature ,n a tire, since wireless 
transmission of the signal which shows the temperature in a tire in step 110 is performed. 

S49T Moreove . since amendment of the estimate of a tire pressure is performed based on the temperature in ■ 
the temperature sensor 12 was formed in each ring, and was detected for every ring according to th.s operation gestalt For 
example when a tempe rature sensor is formed only in one wheel and amendment of the estimate of the tire pressure of 
S wheels is performed based on the detection result, it compares. For example, also in the situation that a longtime ,s 
covered L the , w^of the method of Uichi Hidari is located in the sun. and the wheel of right-and-left another s,de ,s located 
in the shade the tire pressure of each ring can be presumed correctly. 

0050] Moreover, according to this operation gestalt. it sets to steps 40. 60. and 80. for examp e ,s Tc like \ hour Distinction 
of whether a centrifugal switch 14 is in an ON state for every time amount. That is. it ,s Tc >n the condition that distinction 
of wJethTr a ven c e fs n a run state is performed, and a vehicle runs. Whenever time amount passes. ,n step ,100. reading of 
the Ttemperlr^ Tsi in a tire is performed every. In step 1 1 0. power is supplied to transmitting section 1 6B of the wireless 
sending set 1 6 from a dc-battery 1 8. and wireless transmission of the signal which shows the temperature ,n a t,re ,s 

[o e otl] m T e herefore, irrespective of whether the case where a vehicle is in a idle state, and a vehicle are in , . run state, as 
comoared with the case where it is the structure where wireless transmission of the signal wh.ch always shows the 
teZerature in a tire is performed, the power consumption by tire-pressure presumption equ.pment can be reduced sharply, 
and aTre pressure can be presumed also [ the case where a power source is a dc-battery by th.s ] at a long per.od of time. 
[0052] Furthermore, according to this operation gestalt distinction of whether Flag F ,s 1 .s performed ,n step 10. Smce rt 
Progressed to the back step 100 by which Flag F was set to 1 in step 30 when distinction of whether a centrifugal switch 14 
is In an oS state in step 20 is performed when negative distinction is performed, and affirmat.on distinction ,s performed Tc 
A vehicle stops in the phase in which time amount passed, and if a vehicle resumes transit even ,f reading and w.reless 
tansm^lsion of he temperature in a tire are no longer performed by performing negative distinction .n step 80, affirmat.on 
StinT foTwill be performed in step 20. Therefore, as compared with the case where steps 10-30 are not perfor m e . a 
pSSlty that the frequency of reading of the temperature in a tire and wireless transm.ss.on may fall superfluously can be 

r0053l Drawing 7 is the outline block diagram showing the second operation gestalt of the tire-pressure presumption 
equipmeS4e vehicle by this invention. In addition, in drawing 7. the same sign as the sign attached m drawmg 1 is g,ven 
to the member corresponding to the member shown in drawing 1 . 

[0054] In addition to the signal which shows the temperature Tsi in a tire from wireless receiving set 22fl 0 or l.ne 22FR 22RL 
and 22RR being inputted into a control unit 24. and the signal which shows [ whenever / wheel speed ] Vw, whenever [ wheel 
speed ] from sensor 26floor line. 26FR, 26RU and 26RR being inputted, in this operation gestalt. the signal wh.ch shows 
whether this brake lamp switch is in an ON state from the brake lamp swrtch (BKSW) 30 ,s .nputted. 
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[0055] Drawing 8 is a flow chart which shows presumption of the tire pressure in the second operation gestalt, amendment, 
and a judgment routine. In addition, in drawing 8 , the same step number as the step number attached in drawing 5 is given to 
the step corresponding to the step shown in drawing 5 . 

[0056] While the vehicle speed V calculates in step 222 performed by the degree of step 220 in this operation gestalt based 
on Vwi whenever [ wheel speed / of each ring ], the vehicle speed V is a reference value Vo. When distinction of whether to 
be above (forward constant) is performed and negative distinction is performed, it progresses to step 230, and when 
affirmation distinction is performed, it progresses to step 224. 

[0057] In step 224, when distinction of whether the brake lamp switch 30 is in an ON state is performed and affirmation 
distinction is performed, it progresses to step 228, and when negative distinction is performed, it progresses to step 226. In 
step 226, when distinction of whether predetermined time amount passed is performed and affirmation distinction is 
performed from the time of a brake lamp switch switching to an OFF state from an ON state, it progresses to step 230, and 
when negative distinction is performed, it progresses to the back step 250 by which the correction factor Kai was set to 1 in 
step 228. 

[0058] According to this operation gestalt, it adds to the same operation effectiveness as the operation effectiveness of the 
first operation gestalt being acquired in this way. A vehicle is a reference value Vo. Until predetermined time amount passes 
from the time of braking being completed when braking in the situation it is running with the above vehicle speed and Since 
amendment to the estimate Poi of a tire pressure is not performed by setting Kai of a correction factor to 1 A correction 
factor Kai calculates based on the temperature Tsi in a tire which originated in the local temperature rise in the tire by the 
fractional heat of a damping device, and was detected by the value higher than the actual temperature in a tire. It can prevent 
that amendment of a tire pressure is performed based on this correction factor, and, thereby, presumed precision of the tire 
pressure at the time of braking of a vehicle can be made high. 

[0059] According to the operation gestalt of illustration, distinction of whether predetermined time amount passed from the 
time of a brake lamp switch switching in step 226 more nearly off than ON is performed especially. Since step 228 is 
performed when predetermined time amount has not passed, it can compare, when it is the configuration that amendment of 
the tire pressure by the correction factor Kai is not performed only when a vehicle is braking, and presumed precision of the 
tire pressure immediately after braking can be made high. 

[0060] In addition, although the predetermined time amount in distinction of step 226 may be a fixed value Since the local 
amount of temperature rises in a tire also becomes high and the time amount which the temperature which rose locally 
requires for falling by heat dissipation etc. also becomes long so that the vehicle speed is high and braking time is generally 
long Predetermined time amount may be set up so long that the vehicle speed V is high, and the vehicle speed V may be 
highly set up for the ON time amount of a brake lamp switch so long that it is long. 

[0061] The flow chart and drawing 1 1 which show reading and the transmission-control routine of the temperature in a tire of 
a forward right ring [ in / in the outline block diagram and drawing 10 which show the third operation gestalt of the tire- 
pressure presumption equipment of the vehicle according / drawing 9 / to this invention / the third operation gestalt ] are a 
flow chart which shows presumption of the tire pressure in the third operation gestalt, amendment, and a judgment routine. In 
addition, in drawing 9 , the same sign as the sign attached in drawing 1 is given to the member corresponding to the member 
shown in drawing 1 . Moreover, in drawing 10 and drawing 11, the same step number as the step number attached in drawing 
4 and drawing 5 , respectively is given to the step corresponding to the step shown in drawing 4 and drawing 5 . 
[0062] This operation gestalt is constituted as an example of correction of the first operation gestalt, and the pneumatic 
sensor 32 which detects the tire pressure of a forward right ring is also formed in forward right ring 10FR in this operation 
gestalt. Tire-pressure Psfr detected by the pneumatic sensor 32 It is transmitted to wireless receiving set 22FR by wireless 
sending set 16FR, and, thereby, is inputted into a control unit 24. In addition, the wheels in which a pneumatic sensor is 
prepared may be wheels other than a forward right ring. 

[0063] Moreover, it is tire-pressure Psfr of a forward right ring by supplying power to a pneumatic sensor 32 in reading of the 
temperature in a tire of the forward right ring of this operation gestalt, and step 100 of a transmission-control routine. 
Detection is performed and it is the temperature Tsfr in a tire. Tire-pressure Psfr Reading is performed and wireless 
transmission of the signal of both the temperature in a tire and a tire pressure is carried out in step 110. In addition, about 
wheels other than a forward right ring, reading of the temperature in a tire etc. is performed according to the flow chart 
shown in drawing 4 . 

[0064] Furthermore, it sets to presumption of the tire pressure of this operation gestalt, amendment, and a judgment routine. 

Tire-pressure Psfr of the forward right ring detected by the pneumatic sensor 32 in step 242 in front of step 250 Distinction 

of whether the shown signal was received by the wireless receiving set 22 is performed. When negative distinction is 

performed, it progresses to step 250, and when affirmation distinction is performed, while a correction factor Kbi calculates 

according to following several 2 in step 244, this correction factor is stored in RAM and updated. 

[Equation 2] Kbi=Psfr/Pofr [0065] Moreover, in step 250, the tire air Pi (i=fl, fr, rl, rr) after amendment calculates by 

amending the tire pressure of each ring with correction factors Kai and Kbi according to following several 3. 

[Equation 3] Pi =Kai-Kbi-Poi [0066] Since the estimate of a tire pressure is amended in this way by the correction factor Kbi 

based on the tire pressure which was detected by the pneumatic sensor in addition to the correction factor Kai based on the 

temperature in a tire according to this operation gestalt, as compared with the case of the first operation gestalt, a tire 

pressure can be presumed further much more with high precision. 

[0067] Moreover, since wireless transmission of the tire pressure which could perform supply of the power to a pneumatic 
sensor 32 from the dc-battery 18 for supplying power to a temperature sensor 12, and was detected by the pneumatic 
sensor can be performed using the wireless sending set 16 and the wireless receiving set 22 for carrying out wireless 
transmission of the temperature in a tire according to this operation gestalt, it is avoidable that tire-pressure presumption 
equipment becomes high cost superfluously. 

[0068] Although this invention was explained above about the specific operation gestalt at the detail, probably this invention 
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will not be limited to an above-mentioned operation gestalt, and it will be clear for this contractor its for other various 
operation gestalten to be possible within the limits of this invention. 

[0069] For example, in each operation gestalt of illustration, although amendment of a tire pressure is performed based on 
the temperature in a tire which the temperature sensor 12 was formed in each ring, and was detected for every ring, a 
temperature sensor may be formed only in any one flower or two flowers, for example, and amendment of the tire pressure of 
other wheels may be performed based on the detection result of the temperature sensor. 

[0070] Moreover, although firm power is supplied to a temperature sensor 12 from a dc-battery 18 and the temperature in a 
tire is always detected by the temperature sensor 12 by this in each operation gestalt of illustration It is Tc in the condition 
that a vehicle runs. Whenever time amount passes, power may be supplied from a dc-battery 18 every to both transmitting 
section 16B of a temperature sensor 12 and the wireless sending set 16, and it may be constituted so that power 
consumption may be reduced further further by this. 

[0071] Moreover, in each above-mentioned operation gestalt, although the tire pressure Poi of each ring is calculated with a 
disturbance observer method based on Vwi whenever [ wheel speed ], as long as it calculates based on whenever [ wheel 
speed ], it may calculate a tire pressure Poi with a well-known FFT (frequency analysis) method, for example in this technical 



[0072] Furthermore, in the above-mentioned first and third operation gestalten, the same judgment as step 70 is performed 
immediately after step 100, and thereby, also at the time of fixed transmission, only when the magnitude of deflection with 
the last transmitting value of the temperature in a tire is beyond a reference value, it may be constituted so that 
transmission of the temperature in a tire may be performed. 



[Effect of the Invention] Since the estimate of a tire pressure is amended by the presumed means based on the temperature 
in a tire according to the configuration of claim 1 of this invention so that more clearly than the above explanation, as 
compared with the case where can presume a tire pressure correctly and the estimate of a tire pressure is amended based 
on outside air temperature, presumed precision of a tire pressure can be made high irrespective of the temperature of a tire. 
[0074] Since a transmitting means transmits periodically the signal which shows the temperature in a tire especially 
according to the configuration of claim 2, the power consumption by the transmitting means can be reduced as compared 
with the case where the signal with which a transmitting means shows the temperature in a tire is always transmitted. 
[0075] Since according to the configuration of claim 3 the signal which shows the temperature in a tire is transmitted when 
the temperature in a tire changes more than the specified quantity, the estimate of a tire pressure can be exactly amended 
according to change of the temperature in a tire, and, moreover, spacing of fixed transmission of a signal can be lengthened. 
[0076] Furthermore, since the amendment of a tire pressure based on the temperature in a tire is forbidden at the time of 
braking of the vehicle with which the detection value of the temperature in a tire becomes higher than the temperature of an 
actual tire according to the configuration of claim 4, it can prevent certainly that the presumed precision of a tire pressure 
gets worse on the contrary by amendment of a tire pressure based on the temperature in a tire. 



[Translation done.] 



field. 



[0073] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the first operation gestalt of the tire-pressure presumption equipment of 
the vehicle by this invention. 

[Drawing 2] It is the explanatory view showing the wheel in which the pneumatic sensor, the centrifugal switch, the wireless 
sending set, and the dc-battery were formed in the gross. 

[Drawing 3] It is the block diagram showing the first operation gestalt in the gross. 

[Drawing 4] It is the flow chart which shows reading and the transmission-control routine of the temperature in a tire in the 
first operation gestalt 

[Drawing 5] It is the flow chart which shows presumption of the tire pressure in the first operation gestalt, amendment, and a 
judgment routine. 

[Drawing 6] The temperature Tsi in a tire, and correction factor Ka It is the graph which shows the relation of a between. 
[Drawing 7] It is the outline block diagram showing the second operation gestalt of the tire-pressure presumption equipment 
of the vehicle by this invention. 

[Drawing 8] It is the flow chart which shows presumption of the tire pressure in the second operation gestalt,. amendment, 
and a judgment routine. 

[Drawing 9] It is the outline block diagram showing the third operation gestalt of the tire-pressure presumption equipment of 
the vehicle by this invention. 

[Drawing 10] It is the flow chart which shows reading and the transmission-control routine of the temperature in a tire of the 
forward right ring in the third operation gestalt. 

[Drawing 11] It is the flow chart which shows presumption of the tire pressure in the third operation gestalt, amendment, and 

a judgment routine. 

[Description of Notations] 

12floor-line-12RR — Temperature sensor 

14floor-line-14RR — Centrifugal switch 

16floor-line-16RR — Wireless sending set 

18floor-line-18RR — Dc-battery 

22floor-line-22RR — Wireless receiving set 

24 — Control unit 

26floor-line-26RR — It is a sensor whenever [ wheel speed ]. 
28 — Alarm 

30 — Brake lamp switch 
32 — Pneumatic sensor 



[Translation done.] 
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